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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 . 1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37.CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 6 April 
2004 has been entered. •'' 

Claim Rejections - 35 USC § 102 ' 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

ot3l6S. 

3. Claims 7-12 and 14-17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Nakai et al EP 0902304. 

In regard to claim 7, Nakai et al discloses (see for example, Figures 2, 5, 6A-6D, 
9) a diffraction optical element in which a plurality of diffraction gratings are laminated, 
comprising a first diffraction grating (8) which is formed with a material of a 
predetermined dispersion as described in column 9, lines 33-45, column 12, lines 27-58 
and column 13, lines 1-14, wherein an imaginary surface including tips of grating 
portions of said first diffraction grating is a curved surface as described in column 1 1 , 
lines 9-11 and column 14, lines 37-40; and a second diffraction grating (9) which is 



Application/Control Number: 09/626,738 p age 3 

Art Unit: 2872 

formed oh a curved surface with a material of a dispersion different from that of said first 
diffraction grating as described in column 9, lines 33-45, and arranged with an interval 
(5, 6) between said first diffraction grating and said second diffraction grating, wherein 
an imaginary surface including tips of grating portions of said second diffraction grating 
is a curved surface as described in column 1 1 , lines 1-1 1 and column 14, lines 37-40, 
wherein the pitches of corresponding grating portions of said first and second diffraction 
gratings are equal over the area of use as shown in Figures 5 and 6D. 

Regarding claim 8, Nakai et al discloses that substrates on which said diffraction 
gratings are formed are joined together in the non-grating area of each of said 
diffraction gratings as shown in Figures 2 and 6D. 

Regarding claim 9, Nakai et al discloses that at least one of said laminated 
diffraction gratings has at least one diffraction grating differing from it in the direction of 
the grating shape of the grating portion as described in column 12, lines 42-44 and as 
shown in Figures 2, 5 and 6D. 

Regarding claim 1 0, Nakai et al discloses that the wavelength area used is a 
visible range as described in column 5, lines 1-11. 

Regarding claim 1 1 , Nakai et al discloses that at least one of said plurality of 
diffraction gratings is such that the material forming said diffraction gratings is the same 
as the material forming a substrate on which said diffraction gratings are provided as 
described in column 9, lines 33-42, column 12, lines 37-49 and column 13, lines 4-14 
and as shown in Figure 6D. 
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Regarding claim 12, Nakai et al discloses that said substrate has lens action as 
described in column 5, lines 19-20. 

Regarding claim 14, Nakai et al discloses that said plurality of diffraction gratings 
are laminated so that the diffraction efficiency of a particular order may heighten in the 
entire wavelength area used as described in column 5, lines 3-11 and as shown in 
Figure 8D. 

Regarding claim 1 5, Nakai et al discloses an optical system using a diffraction 
optical element as described in column 5, lines 21-25 and column 14, lines 35-56 and 
as shown in Figures 9 and 10. 

Regarding claim 16, Nakai et al discloses an optical system which is an imaging 
optical system as described in column 5, lines 21-25 and column 14, lines 35-56 and as 
shown in Figures 9 and 10. 

Regarding claim 1 7, Nakai et al discloses an optical system which is an 
observation optical system as described in column 5, lines 21-25, column 14, lines 35- 
56, column 15, lines 24-31 and as shown in Figures 9 and 10. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the pnor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakai et 
al EP 0902304 in view of Ogino et al US Patent 5,995,279. 
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Regarding claim 13, Nakai et al teaches the invention as set forth above but does 
not teach the diffraction optical element formed on a cemented surface of a cemented 
lens. 

Regarding claim 13, Ogino et al. does teach the diffraction optical element 
formed on the cemented surface of a cemented lens as shown in Figures 5A-5F and as 
described in column 3, lines 3-33. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the diffraction grating of Nakai et al on the cemented 
surface of a cemented lens as taught by Ogino et al. in order to achieve a satisfactory 
bond between the grating and the lens and thus reduce aberrations. 

Allowable Subject Matter 
6. Claim 1 8 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claim 1 8 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, "the first and second diffraction gratings are 
disposed via an air layer" as set forth in the claimed combination. 

The prior art of record, Cohen and Ogino et al teach a diffraction optical element 
in which a plurality of diffraction gratings are laminated, comprising a first diffraction 
grating which is formed on a curved surface with a material of a predetermined 
dispersion, wherein an imaginary surface including tips of grating portions of said first 
diffraction grating is a curved surface; and a second diffraction grating which is formed 
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on a curved surface with a material of a dispersion different from that of said first 
diffraction grating and adjacent to said first diffraction grating, wherein an imaginary 
surface including tips of grating portions of said second diffraction grating is a curved 
surface, wherein the pitches of corresponding grating portions of said first and second 
diffraction gratings are equal over the range of use. However, the prior art does not 
teach that the first and second diffraction gratings are disposed via an air layer and no 
motivation or teaching is present to modify this difference as derived. 

Response to Arguments 
7. Applicant's arguments filed 06 April 2004 have been fully considered but they are 
not persuasive. 

The Applicant argues that the prior art, Nakai et al does not teach or suggest an 
embodiment in which the imaginary surfaces including tips of grating portions of first 
and second diffraction gratings are curved surfaces in which the pitches at positions of 
tips of corresponding grating portions of the first and second diffraction gratings are 
equal over the area of use. The Applicant asserts that these two different features (i.e., 
imaginary curved surface and tips of grating portions of 1 st and 2 nd gratings being equal 
over area of use) are disclosed in different embodiments but that Nakai et al does not 
disclose these two features in a single embodiment. Specifically, the Applicant asserts 
that the feature of the imaginary curved surface is disclosed in the first embodiment and 
the third embodiment while the equal pitch feature is disclosed in the second 
embodiment. 
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In response to this argument, the Applicant's attention is directed to Figure 2, 
which is described as the first embodiment. Figure 2 shows a first diffraction grating (8) 
formed with a material of a predetermined dispersion and a second diffraction grating 
(9) with a material of a dispersion different from that of the first diffraction grating and 
arranged with an interval (5, 6) between the gratings and wherein the pitches of the first 
and second gratings are equal over the area of use as clearly shown in Figure 2. Then, 
in column 1 1 , lines 7-10 or paragraph 0060, Nakai states: 

"The first embodiment described above is a diffractive optical element having a 
diffraction grating arranged on a flat plate. However, the same advantageous 
effect can be attained by arranging the diffraction grating on a curved lens 
surface." (bold Examiner's) 
Therefore, the first embodiment shown in Figure 2 meets all of the claimed limitations. 
Furthermore, it appears that the third embodiment is simply the use of the diffractive 
optical element as described in the previous embodiments in an optical system of a 
camera or the like (see column 14, lines 1 7-21 ) and that this diffractive optical element 
may be on the curved surface of a lens (see column 14, lines 37.40). 
8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amari whose telephone number is (571 ) 
272-2306, The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. . 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on (571) 272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872^9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBG) at 866-217-9197 (toll-free). 
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28 May 2004 
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